Introduction
Since 1982, central neurocytoma has been recognized as a distinct class of central nervous system (CNS) tumors. It has been defined as a typically benign supratentorial mass located within the lateral or the third ventricle.
1 Extraventricular locations are extremely rare, especially in the spinal cord, which has been reported in only sporadic cases. In this paper, we report a new pediatric case of a spinal neurocytoma (SN) and briefly review the relevant literature.
Case Description
A 12-year-old girl presented with a history of 6 months slowly progressive lower limb weakness, associated to sphincter dysfunction starting 1 month ago, and requiring an indwelling urinary catheter. She also complained of chronic cervical and lumbar pain. The neurologic examination showed a flaccid paraplegia, a lower limb areflexia with a right Babinski's sign, and an L1 sensory level. The magnetic resonance imaging (MRI) showed an intradural intramedullary tumor at T10 to T12 level with an extensive syringohydromyelia (►Fig. 1). The tumor was iso-intense on T1-weighted images and slightly hyperintense on T2-weighted images. After gadolinium administration, there is a homogenous enhancement. The diagnosis of ependymoma was initially suspected. A D10 to D12 laminectomy was performed, followed by gross total resection of an ovalshaped intramedullary tumor. It was a grayish hemorrhagic and friable lesion surrounded by a thin white capsule.
Postoperatively, the patient developed a transient constipation and no motor improvement was noticed till her discharge. In pathologic examination, hematoxylin and eosin (H&E)-stained sections showed a monomorphic proliferation of small round cells with round and hyperchromatic nuclei. Tumor cells were clustered in honeycomb structures like in oligodendroglioma. In hypocellular areas, cells were surrounded by a fibrillary matrix. Ependymomalike areas and some ganglion cells were noticed. No mitoses were found, and necrosis and vascular proliferation were absent as well. Immunohistochemistry showed a diffuse and intense expression of synaptophysin by tumor cells. Glial fibrillary acidic protein (GFAP) as well as isocitrate dehydrogenase 1 (IDH1) was negative. Nuclear labeling with P53 was focal, and the proliferation index with the Ki67 was 2%. We concluded to a grade II extraventricular neurocytoma (EVN) (►Fig. 2). No adjuvant treatment was undertaken. At 5 months after surgery, the patient is able to walk with two crutches and sphincter disorders disappeared (►Fig. 3).
cauda equina, or retina. [2] [3] [4] [5] However, spinal cord localization is extremely rare and reported as sporadic cases. The reviews of international literature revealed only 22 cases (►Table 1).
SN usually affects young adults; when our example is included, the median age is 33 years varying from 6 to 68 years, with only eight pediatric cases. There is a slight male predominance (sex ratio: 1.87:1).
As a benign tumor, neurocytomas tend to grow slowly; therefore, patients tend to experience progressive symptoms and evolution. They are more likely to present with sensory and motor deficits of the upper or lower extremities. The clinical presentation depends on the tumor location and consists commonly of a myelopathy: weakness, numbness, and paresthesia. Bowel and bladder sphincter dysfunction may occur with involvement of the conus medullaris.
6,7 Disorientation has also been described in a patient whose T1-T5 tumor disrupted cerebrospinal fluid flow, resulting in MRI-confirmed hydrocephalus. 6 Moreover, intracranial hypertension symptoms occurred in one case with a tumor extending from the bulb to C7.
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The MRI appearance does not differ from that of central neurocytomas. It presents typically as a unique, solid, and well-circumscribed intradural intramedullary mass. It has usually an iso-intense or mildly hyperintense on T1-and T2-weighted images (except in the example reported by Singh et al, which was hypointense on T1). 9 Lesions have been shown to enhance hetero-or homogeneously with gadolinium administration. SNs often contain calcification Spinal Neurocytoma Guedira et al.
and are associated with a syrinx. Multimodal MRI has never been performed in SN. Metastasis has been reported in only one case 10 : a recurrent cervical spine neurocytoma that was disseminated in the cerebellum 14 months later. Histologically, neurocytomas are composed of monomorphic cells with round nuclei, grouped in clusters surrounded, in low cell-density areas, by a neuropil-like fibrillary matrix. GFAP is rarely detected, whereas EVNs show a strong immunopositivity for synaptophysin and S-100. Epithelial membrane antigen (EMA), p53 protein, and chromogranin are negative. EVNs are characterized by a low mitotic index. "Atypical" EVNs have been also reported in the literature and are characterized by histologic atypia or anaplastic features, hemorrhage, and necrosis, but these findings do not correlate with malignant transformation.
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The most frequent differential diagnoses include astrocytomas, ependymomas, oligodendrogliomas, meningiomas, neuroblastomas, and metastasis.
The treatment is based on a gross total or subtotal resection. Radiotherapy is considered beneficial for preventing tumor recurrence, particularly when total removal cannot be achieved.
The literature review suggests that this tumor has a generally favorable prognosis, essentially when a gross total resection is performed. The patient can expect significant and gradual recovery of motor strength and sensory capacities. However, recurrence would be more frequent in large residual tumor.
Conclusion
SN is a rare entity with only sporadic cases reported in the literature. As well as the central neurocytoma, it is characterized by a slow and benign course. Surgical resection is the gold standard treatment and diagnosis is made with immunohistochemical study. Recurrences are rare, and then radiotherapy may be undertaken.
